Effect of butyric acid on lung-colonizing ability of cloned low-metastatic Lewis lung carcinoma cells.
The lung-colonizing ability of low-metastatic Lewis lung carcinoma cells (P-29) was enhanced by their in vitro treatment with butyric acid and its sodium salt, sodium butyrate. Of the short chain fatty acids tested, butyric acid was the most effective in enhancing the lung-colonizing ability of P-29 cells; propionic acid and valeric acid were slightly effective, but acetic acid and caproic acid were ineffective. The enhancing effect of butyric acid on the lung-colonizing ability of P-29 cells was reversible, indicating that the result was the consequence of epigenetic alterations. Treatment of P-29 cells with butyric acid resulted in enhancement of secretion of plasminogen activator, cellular cathepsin B activity, and cellular adhesiveness. The phenotypes of cells treated with butyric acid were compared with those of cells treated with dimethyl sulfoxide, which was reported to enhance the lung-colonizing ability of P-29 cells. Significant differences were found in the phenotypes, especially that of cellular adhesiveness; that is, butyric acid enhanced mainly homotypic aggregation of the cells, while dimethyl sulfoxide enhanced mainly heterotypic adhesion, such as adhesion to monolayers of endothelial cells. In addition, butyric acid reversibly caused hyperacetylation of core histones in P-29 cells, while dimethyl sulfoxide did not.